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CH3O and CH3S radicals are important compounds in environmental and combustion chemistry, in 
astrophysics and atmospheric reactions [1, 2]. 
•
 




S is quite extensive, the most germane works from the viewpoint of 
photodissociation
 




Study of the photodissociation
 





initio electronic states available so far, only direct photodissociation
 
is possible to be investigated.
•
 
However, in order to study indirect photodissociation
 
of this radicals, additional excited states and their 
corresponding spin-orbit couplings need to be characterize, and this is the purpose
 
of this work.  
3.  Conclusion and perspectives
New ab
 




, 4E, and 4A2
 





correlate with the asymptotes O(S)(3P) + CH3
 
and O(S)(1D) + CH3
 
, including spin-orbit coupling for the first time. 
Potential energy surfaces for the above electronic states have been computed as a function of CO(CS) in 1D and as 
a function of CO(CS) distance and OCH(SCH) angle under C3v
 
symmetry, using MRCI/AVQZ level. The new excited 
electronic states and spin-orbit couplings characterized in this work make possible the investigation of new 
photodissociation
 










)) and in 2D (as 
































Methods : CCSD(T)-F12 [7] level for the optimization of the geometry of the ground state.
MR-SDCI
 
[8] level for the calculations of the excited states.
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•Calculations of the potential energy surfaces in 3D.


















Fig. 2. The potential energy curves as a function of RC-O
 







, (a) without spin-orbit coupling, (b) with spin-orbit coupling, and (c)
 
nondiagonal spin-orbit coupling between 
2A1
 
and the other states. 
Fig. 5. The potential energy curves as a function of RC-S
 









, (a) without spin-orbit coupling, (b) with spin-orbit coupling, and (c) nondiagonal spin-orbit coupling 
between 2A1
 
and the other states.
a : calculations at CCSD(T)-F12/AVQZ level.
b
 
: From Ref [8]
a
 
: calculations at CCSD(T)-F12/AVQZ level.
b
 
: From Ref [9]
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Fig. 3. Contour plots of the adiabatic potential energy surface with spin-orbit coupling as a function of RCO
 
and OCH 
angle, computed at the MRCI/AVQZ level of theory.
Fig. 6. Contour plots of the adiabatic potential energy surface with spin-orbit coupling as a function of RCS
 
and SCH 
angle, computed at MRCI/AVQZ level of theory.
There is a small effect of the umbrella mode on the energy. On the other hand, there is a strong coupling between the two coordinates in the 



















The crossing between the bound 2A1 state and the repulsive ones occurs in CH3
 





The intensity of the coupling between the 2A1
 
state and the three repulsive states for the CH3
 
S radical is bigger than the intensity of the 

































Fig. 4. Structure of CH3
 
S at 
C3V
 
configuration.
